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(54) IMAGE PROCESSING SYSTEM AND CALIBRATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To calibrate any printer with high precision 
irrelevantly to its difference in use frequency in an image processing 
system constituted by connecting a plurality of printers including a 
printer which does not have a density measuring instrument like a 
scanner. 

SOLUTION: It is determined whether an SCAL table is present in a 
density correction table in a printer (S902). When the SCAL table is not 
present current drum life detection information is acquired from a drum 
life detection part (S903); and a color LBP102 holding a drum life table 
corresponding to a range based upon the information is searched for 
(S904). Then a drum life table is obtained from the searched drum life 
table holding printer (S905). Consequently, even a printer equipped with 
no scanner uses the drum life table of another printer whose use 
frequency corresponding to the drum life detection information is close 
to that of the printer as a reference SCAL table to improve the 
precision of calibration in the printer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Transfer of data connects two or more airline printers mutually possible. These two or more airline 
printers The 1st airline printer which the 1st data-conversion data used as the criteria for predetermined data 
conversion concerning an image processing was made to correspond to the printing property of the airline 
printer concerned, and held it for every operating frequency of the airline printer concerned, Are an image 
processing system including the 2nd airline printer which does not hold said 1st data-conversion data as a thing 
corresponding to the printing property of the airline printer concerned, and it sets to said 2nd airline printer. In 
an operating frequency detection means to detect the operating frequency of the airline printer concerned, and 
said 2nd airline printer A translation data acquisition means to make the 2nd data-conversion data for said 
predetermined data conversion correspond to the printing property of the 2nd airline printer concerned, and to 
acquire it, The 1 st data-conversion data corresponding to the operating frequency which said operating 
frequency detection means detects are acquired from said 1st airline printer. An amendment means to amend 
the 2nd data-conversion data concerned and to perform the calibration of the 2nd airline printer concerned so 
that data conversion by the 1 st data-conversion data of these criteria and the 2nd data-conversion data which 
said translation data acquisition means acquired may serve as the predetermined transfer characteristic, **** - 
- the image processing system characterized by things the bottom. 

[Claim 2] Said airline printer is an image processing system according to claim 1 which is equipped with a 
photoconductor drum as a configuration for printing, and is characterized by said operating frequency being a 
thing concerning the operating frequency of this photoconductor drum. 

[Claim 3] Data conversion by said 1st data-conversion data and said 2nd data-conversion data is an image 
processing system according to claim 1 or 2 characterized by being conversion by the table gestalt. 
[Claim 4] Said predetermined data conversion is an image processing system according to claim 1 to 3 
characterized by being conversion of the concentration level in print data. 

[Claim 5] Said 1st data-conversion data are an image processing system according to claim 4 characterized by 
printing the patch of predetermined concentration level on a form, and obtaining the concentration of this patch 
based on the result measured and obtained in the 1st airline printer concerned with density measurement 
equipment. 

[Claim 6] Said 2nd data-conversion data be an image processing system according to claim 5 which form [ in / 
be equipment which said 1st and 2nd airline printers form a toner image , and print by imprinting this toner image 
in a form , and / the 1st or 2nd airline printer concerned ] the toner patch image of predetermined concentration 
level on an imprint object , and be characterize by to obtain based on the result which measured the 
concentration of this patch by the sensor and be obtained . 

[Claim 7] Said amendment means is an image processing system according to claim 1 to 6 characterized by 
performing a calibration to predetermined timing in said 2nd airline printer. 

[Claim 8] Said amendment means is an image processing system according to claim 8 characterized by amending 
said 2nd data-conversion data based on the difference of the sensor reference value concerning the density 
measurement of said sensor, and the measured value by the sensor concerned. 

[Claim 9] Said amendment means is an image processing system according to claim 1 to 8 characterized by 
identifying said 1st airline printer based on a delimiter. 

[Claim 10] Said recognition signal is an image processing system according to claim 9 characterized by being the 
network address of this airline printer in a network. 

[Claim 1 1] Transfer of data connects two or more airline printers mutually possible. These two or more airline 
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printers The 1st airline printer which the 1st data-conversion data used as the criteria for predetermined data 
conversion concerning an image processing was made to correspond to the printing property of the airline 
printer concerned, and held it for every operating frequency of the airline printer concerned Are the calibration 
approach in an image processing system including the 2nd airline printer which does not hold said 1st data 
conversion data as a thing corresponding to the printing property of the airline printer concerned and it sets to 
said 2nd airline printer. Detect the operating frequency of the airline printer concerned, and in said 2nd airline 
printer make the 2nd data-conversion data for said predetermined data conversion correspond to the printing 
property of the 2nd airline printer concerned, and it is acquired. The 1 st data-conversion data corresponding to 
the operating frequency which said operating frequency detection step detects are acquired from said 1st airline 
printer Amend the 2nd data-conversion data concerned and perform the calibration of the 2nd a.rl.ne printer 
concerned so that data conversion by the 1 st data-conversion data of these criteria and the 2nd data 
conversion data which said translation data acquisition means acquired may serve as the predeterm.ned transfer 
characteristic. The calibration approach characterized by having a step. 

[Claim 12] Said airline printer is the calibration approach according to claim 11 which is equipped with a 
photoconductor drum as a configuration for printing, and is characterized by said operating frequency being a 
thing concerning the operating frequency of this photoconductor drum. 

[Claim 13] Data conversion by said 1st data-conversion data and said 2nd data-conversion data is the 
calibration approach according to claim 11 or 12 characterized by being conversion by the tab e gestalt. 
[Claim 14] Said predetermined data conversion is the calibration approach according to claim 11 to 13 
characterized by being conversion of the concentration level in print data. 

[Claim 15] Said 1st data-conversion data are the calibration approach according to claim 14 characterized by 
printing the patch of predetermined concentration level on a form, and obtaining the concentration of th.s patch 
based on the result measured and obtained in the 1st airline printer concerned with density measurement 

[ClSrMlflsaid 2nd data conversion data be the calibration approach according to claim 15 which form [ in / be 
the equipment which said 1st and 2nd airline printers form a toner image , and print by imprinting this toner 
image in a form , and / the 1st or 2nd airline printer concerned ] the toner patch .mage of predeterm.ned 
concentration level on an imprint object , and be characterize by to obtain based on the result wh.ch measured 
the concentration of this patch by the sensor and be obtained . 

[Claim 17] Said amendment step is the calibration approach according to claim 11 to 16 characterized by 
performing a calibration to predetermined timing in said 2nd airline printer. 

[Claim 18] Said amendment step is the calibration approach according to claim 17 characterized by amending 
said 2nd data-conversion data based on the difference of the sensor reference value concerning the density 
measurement of said sensor, and the measured value by the sensor concerned. 

[Claim 19] Said amendment step is the calibration approach according to claim 11 to 18 characterized by 
identifying said 1st airline printer based on a delimiter. 

[Claim 20] Said recognition signal is the calibration approach according to claim 19 characterized by being the 
network address of this airline printer in a network. 

[Claim 21] It is the program of the processing which an information processor is made to perform. This 
processing Transfer of data connects two or more airline printers mutually possible. These two or more airline 
printers The 1st airline printer which the 1st data-conversion data used as the criteria for predeterm.ned data 
conversion concerning an image processing was made to correspond to the printing property of the a.rl.ne 
printer concerned, and held it for every operating frequency of the airline printer concerned, Are calibration 
processing in an image processing system including the 2nd airline printer which does not hold said 1 st . data- 
conversion data as a thing corresponding to the printing property of the airline printer concerned and it sets to 
said 2nd airline printer. Detect the operating frequency of the airline printer concerned, and in said 2nd airline 
printer make the 2nd data-conversion data for said predetermined data conversion correspond to the printing 
property of the 2nd airline printer concerned, and it is acquired. The 1st data-conversion data corresponding to 
the operating frequency which said operating frequency detection step detects are acquired from said 1st a.rl.ne 
printer Amend the 2nd data-conversion data concerned and perform the calibration of the 2nd airline printer 
concerned so that data conversion by the 1 st data-conversion data of these criteria and the 2nd data- 
conversion data which said translation data acquisition means acquired may serve as the predeterm.ned transfer 
characteristic. The program characterized by having a step. 

[Claim 22] It is the storage which memorized the program of the processing which an information processor is 
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made to perform. This processing Transfer of data connects two or more airline printers mutually possible. 
These two or more airline printers The 1st airline printer which the 1st data-conversion data used as the criteria 
for predetermined data conversion concerning an image processing was made to correspond to the printing 
property of the airline printer concerned, and held it for every operating frequency of the airline printer 
concerned, Are calibration processing in an image processing system including the 2nd airline printer which does 
not hold said 1st data-conversion data as a thing corresponding to the printing property of the airline printer 
concerned, and it sets to said 2nd airline printer. Detect the operating frequency of the airline printer concerned 
and in said 2nd airline printer, make the 2nd data-conversion data for said predetermined data conversion 
correspond to the printing property of the 2nd airline printer concerned, and it is acquired. The 1st data- 
conversion data corresponding to the operating frequency which said operating frequency detection step detects 
are acquired from said 1st airline printer. Amend the 2nd data-conversion data concerned and perform the 
calibration of the 2nd airline printer concerned so that data conversion by the 1st data-conversion data of these 
cntena and the 2nd data-conversion data which said translation data acquisition means acquired may serve as 
the predetermined transfer characteristic. The storage characterized by having a step. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the calibration which amends printout properties in airline 
printers, such as a printer connected through a network in an image processing system, such as concentration 
of printing, and a tint, in detail about an image processing system and the calibration approach 
[0002] 

[Description of the Prior Art] The airline printer is known as one of the equipment which outputs the information 
processed with information processors, such as a computer. For example, the thing using electrophotography 
methods, such as a laser beam printer (henceforth "LBP"), as such an airline printer is used widely. This kind of 
printer has many advantages, such as that quality printing result silence, and rapidity, and has become one of 
the factors which make the field of desktop publishing expand quickly. Furthermore, a color picture can be easily 
treated now by high performance-ization of the controller which is the image generation section of a host 
computer or a printer, and not only printing of the monochrome image from the former but the printer which can 
print a color picture is spreading. 

[0003] By the way, it is known for these printers that a tint, concentration, etc. of the image outputted while 
performing a printout over a long period of time may change. This originates in buildup of aging of printout 
properties, such as a printer, or dispersion between devices. Moreover, as for change of such a printout property 
etc., it is common that there is individual difference between equipment including the above-mentioned aging 
used as the cause etc. The problem that tints etc. differ between [ in the image processing system which 
connected two or more printers in this case / those ] printers will also be produced. 

[0004] In the case of the above-mentioned LBP which uses the electrophotography method as for example, an 
image formation method, change of such a property The laser exposure in an electrophotography process, the 
latent-image formation on a photo conductor, the development by the toner, Processes, such as an imprint of 
the toner image to print media, such as paper, and fixation by heat, tend to be influenced of the temperature of 
the perimeter of equipment, aging of humidity or a component part, etc., and it is generated when the amount of 
toners to which it is fixed in the paper eventually changes. In addition, change of such a printout property is not 
peculiar to an electrophotography method, and generating similarly in an ink jet method, a hot printing method, 
and other various methods is known. 

[0005] In order to cancel the above nonconformities, performing the calibration which amends the concentration 
of a printout if needed [ predetermined timing or if needed / predetermined ] is known from the former. 
[0006] Whenever one gestalt of the calibration in the airline printer of an electrophotography method performs 
printing of predetermined number of sheets or predetermined time, calibration processing is started 
automatically, this processing be form in a medium imprint object for example , within equipment by use the 
patch pattern of the predetermined concentration level of two or more points as a toner image , perform density 
measurement of these patches by the sensor similarly formed in equipment , and it create or update a 
concentration amendment table based on that measurement result so that the input concentration level in print 
data may become a predetermined standard concentration value . And in subsequent printing, it becomes 
possible by amending the input concentration level of print data on this concentration amendment table to 
always maintain the concentration and the tint of a printout to the thing of fixed within the limits according to 
input concentration level. 

[0007] Furthermore, what uses together the calibration using density measurement equipments, such as a 
scanner, as other calibration approaches which can raise the precision of this calibration performed 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/06/01 



JP.2003-345073.A [DETAILED DESCRIPTION] 



• 2/10^— V 



automatically is known. That is, unlike the concentration printed to the print sheet with the actual measurement 
concentration, the calibration based on the measurement result of the patch pattern formed on the above- 
mentioned medium imprint object may become what has a comparatively low precise of a calibrat.cn by it For 
this reason, in the airline printer equipped with density measurement equipments, such as a scanner, in addition 
to what uses this medium imprint object the concentration amendment table obtained by being based on a patch 
pattern being printed by the form is used as the amendment table of criteria or a criterion, and this and the 
above-mentioned concentration amendment table obtained automatically are compounded, and is used. In 
addition, the concentration amendment table by this composition says the concentrate amendment table wh.ch 
is changed using two tables concerning composition one by one and which is const.tuted as a th.ng. Even if it 
does not perform the calibration using density measurement equipments, such as a scanner, frequently, wh.le 
being able to make the precision into the thing more than fixed by this by the calibration automatically performed 
within equipment on the basis of this, even if predetermined number of sheets or predetermined time printing is 
performed and change of a printing property arises, it can respond to the change by the automatic above 
mentioned calibration started according to it. 

[p?oblem(s) to be Solved by the Invention] However, in the image processing system which two or more airline 
printers connect through a network, when a difference is in the precision by the difference in the method of the 
above calibrations between airline printers, even if a calibration is performed by each equipment, a comparatively 
big difference is produced in the printout property as the result, and there is a problem that the printing results 
obtained by equipment will differ. The above problems will be produced, when the equipment wh.ch forms a patch 
on a medium imprint object inside equipment, and specifically performs a calibration, and the equ.pment which 
can print a patch on a form by having a scanner, can read it with a scanner, and can perform the cal.brat.on 
inside equipment on the basis of the result are intermingled and it connects with the network. 
[0009] On the other hand, while starting the application program for a calibration on a host computer and, 
performing actuation in connection with a calibration for example By printing a patch not on the medium .mpnnt 
object in equipment but on a form, and the scanner of other printers performing read for this m the pnnter wh.ch 
is not equipped with a scanner, and processing the result with a host computer Creating the concentrate 
amendment table used as the criteria of the printer which is not equipped with the above-ment.oned scanner .s 
also considered. However, it is necessary to operate it by moving to the location in wh.ch the pnnter equ.pped 
with the scanner etc. for reading of a patch pattern is installed, and there is a problem to wh.ch actuate etc. 
becomes complicated. When the above calibrations were performed in two or more printers of a I that 
furthermore are not equipped with a scanner, the above actuation needed to be performed to all those pnnters, 
and the effort had the case where it became huge. 

[0010] Furthermore, between each airline printer, such as a printer which constitutes a system, it is common 
that the operating frequency of elements concerning printing, such as a photo conductor drum, differs, tor 
example. And when these operating frequency differs, a printing property may change comparatively a lot. In this 
case, when the concentration amendment table used as the criteria temporarily acquired usmg the scanner as 
mentioned above is uniformly used as the criteria table in other airline printers, there is a deference .n the 
printing property by the difference in operating frequency between the airline printer wh.ch obtained the cnter.a 
concentration amendment table, and the airline printer using that criteria table, the table wh.ch makes into 
criteria does not suit relatively as a result but the precision of a calibration makes fall. 

[001 1] This invention has the place which it is made in order to cancel the above trouble, and .s made into the 
object in the image processing system constituted by connecting two or more airline printers including the a.rl.ne 
printer which is not equipped with density measurement equipments, such as a scanner, in offering the image 
processing system and the image-processing approach of making it possible to perform the cal.brat.on of h.gh 
degree of accuracy irrespective of the difference among those operating frequency also in which a.rl.ne pnnter. 

[0012] . .. 

[Means for Solving the Problem] Therefore, in this invention, transfer of data connects two or more a.rl.ne 
printers mutually possible. The 1st airline printer which the 1st data-conversion data with wh.ch these two or 
more airline printers serve as criteria for predetermined data conversion concerning an image processing was 
made to correspond to the printing property of the airline printer concerned, and held it for every operating 
frequency of the airline printer concerned, Are an image processing system includ.ngthe 2nd a.rl.ne printer 
which does not hold said 1st data-conversion data as a thing corresponding to the printing property of the a.rl.ne 
printer concerned, and it sets to said 2nd airline printer. In an operating frequency detect.on means to detect 
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the operating frequency of the airline printer concerned, and said 2nd airline printer A translation data 
acquisition means to make the 2nd data-conversion data for said predetermined data conversion correspond to 
the printing property of the 2nd airline printer concerned, and to acquire it The 1st data-conversion data 
corresponding to the operating frequency which said operating frequency detection means detects are acquired 
from said 1st airline printer. An amendment means to amend the 2nd data-conversion data concerned and to 
perform the calibration of the 2nd airline printer concerned so that data conversion by the 1st data-conversion 
data of these criteria and the 2nd data-conversion data which said translation data acquisition means acquired 
may serve as the predetermined transfer characteristic, **** — it is characterized by things the bottom. 
[0013] Transfer of data connects two or more airline printers mutually possible. Moreover, these two or more 
airline printers The 1st airline printer which the 1st data-conversion data used as the criteria for predetermined 
data conversion concerning an image processing was made to correspond to the printing property of the airline 
printer concerned, and held it for every operating frequency of the airline printer concerned, Are the calibration 
approach in an image processing system including the 2nd airline printer which does not hold said 1st data- 
conversion data as a thing corresponding to the printing property of the airline printer concerned, and it sets to 
said 2nd airline printer. Detect the operating frequency of the airline printer concerned, and in said 2nd airline 
printer, make the 2nd data-conversion data for said predetermined data conversion correspond to the printing 
property of the 2nd airline printer concerned, and it is acquired. The 1st data-conversion data corresponding to 
the operating frequency which said operating frequency detection step detects are acquired from said 1st airline 
printer. Amend the 2nd data-conversion data concerned and perform the calibration of the 2nd airline printer 
concerned so that data conversion by the 1st data-conversion data of these criteria and the 2nd data- 
conversion data which said translation data acquisition means acquired may serve as the predetermined transfer 
characteristic. It is characterized by having a step. 

[0014] According to the above configuration, from the 1st airline printer holding the 1st data-conversion data 
used as criteria The 1st data-conversion data corresponding to the operating frequency of the 2nd airline printer 
concerning a calibration are acquired. Since the 2nd data-conversion data is amended and the calibration of the 
2nd airline printer concerned is performed so that data conversion by the 1st data-conversion data of the 
criteria and the 2nd data-conversion data acquired in the 2nd airline printer concerning a calibration may serve 
as the predetermined transfer characteristic While being able to amend the 2nd data-conversion data on the 
basis of it even if it does not hold the 1st data-conversion data with a high comparison precision as a thing of 
the equipment proper so that the 2nd airline printer may serve as criteria for example The acquired 1st data- 
conversion data become what suited with the printing property of the 2nd airline printer at that time, and can 
make precision of the above-mentioned amendment higher. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail with 
reference to a drawing. 

[0016] In addition, although the following explanation explains the operation gestalt applied to the image 
processing system which connected the color LBP which prints this invention in the resolution of 600dpi, as for 
this invention, it is needless to say that it is not restricted to this and can apply to the color printer of the print 
resolution of arbitration, color facsimile equipment, and the image processing system that connected airline 
printers, such as a copying machine, further. 

[0017] (1st operation gestalt) Drawin gJL is the block diagram showing the configuration of the image processing 
system concerning 1 operation gestalt of this invention. 

[0018] The color LBP 102 (color printer A) equipped with the host computer 101 and the scanner 104 as density 
measurement equipment and the color LBP 103 (color printers B and C) which is not equipped with the scanner 
are connected through a network 100, and the image processing system of this operation gestalt is constituted. 
In drawin g.! , although the color LBP 103 of three sets is shown as an example, as for the number of this airline 
printer, it is needless to say that it is not restricted to this, the airline printer connected may not be restricted 
to a printer, but facsimile apparatus and a copying machine may be connected. In this case, a copying machine 
can be operated as density measurement equipment like a scanner by making that manuscript reading section 
into a calibration application. 

[0019] In drawingj, , a network is shown, the system generally called Ethernet (trademark) is known, and 100 can 
perform the information transfer and data transfer between each equipment unit which are connected by 
protocols, such as TCP/IP, using physical cables, such as 10Basef. 101 shows a host computer and color 
information, an alphabetic character, a graphic form, an image image, copy number of sheets, etc. send the 
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printed information for performing printing processing to a color 102 and LBP 103. 102 and 103 show a color 
LBP and have the same function for all. 104 is a scanner, and it carries out by the usual image etc. reading, and 
also it can measure the concentration of the patch pattern for the below-mentioned calibrations (on these 
descriptions, it is also called "concentration amendment processing"). 

[0020] The image-processing section 106 and a control section 107 are constituted, and these are connected 
with the network 100 through the network interface (henceforth "network I/F ) 105 at the color LBP 102 to 
which the scanner 104 was connected while connecting mutually through a non-illustrated bus. The image 
processing section 106 sends out a picture signal etc. to printer engine 108. and printer engine performs actual 
image formation, i.e., printing actuation, based on this. 

[0021] Moreover, in the image-processing section 106, the density measurement information is acquired from 
the density measurement section 173 ( drawing 2 ) which measures the concentration value of concentration 
level and processing which relates to the automatic calibration inside this color LBP based on this is performed. 
That is the density measurement section 173 have the concentration sensor which adjoin a medium imprint 
object and be form, be constitute so that it may be explain in full detail in drawing 1 1 , it measure the 
concentration of the patch formed on the medium imprint object in the calibration start in this color LBP to 
predetermined timing, such as predetermined printing number of sheets or predetermined time, and output the 
concentration information. Thus, the calibration concerning the operation gestalt of this invention uses together 
the calibration information which used density measurement equipments, such as a scanner, for this on the 
assumption that what is performed within an airline printer as information on criteria, as the conventional 
technique explained. The configuration etc. is mentioned later. 

[0022] A control section 107 controls actuation of this whole color LBP, and this becomes possible by 
transmitting the control signal which performs decision of various processings and control to a control section 
107 according to control program 110a by which CPU109 was stored in ROM110. Moreover, RAM1 11 is used as 
a working area for storing data for CPU1 09 performing each control. 

[0023] On the other hand, colors LBP 103 are the configuration of the above color LBP 102, and the same 
configuration as a basic target, they have the printer controller 113 and printer engine 114 containing the image- 
processing section 106, a control section 107, CPU109, ROM110 and RAM111, and the density measurement 
section 173, are constituted, and are connected with the network 100 through network I/F112. Therefore, a 
different point from a color LBP 1 02 is a point that the scanner 1 04 is not connected. 

[0024] Drawing 2 is the block diagram showing the detailed configuration of the image-processing section 106 in 

a color LBP 102. ... . . L _ . _. ... 

[0025] In this drawing, 161 shows a receive buffer and holds the printed information inputted through the 
network 162 shows the object generation section and performs processing which changes into medium 
information (henceforth an "object") the information on the color and alphabetic character which are the printed 
information inputted from a host computer 101 as mentioned above, a graphic form, an image image, etc. (Page 
Description Language). 163 shows an object buffer and stores about 1 page of printing of the object obtained by 
conversion by the object generation section 162. Here, when printed information includes the information on 
color associated data, such as gray level setting out, color level setting, and a multiple-value image image, the 
concentration amendment processing section 167 amends concentration level using the concentration 
amendment table 171 about these print data. 

[0026] In a detail more the concentration amendment table 171 by the calibration Scanner concentration 
amendment table (henceforth "SCAL table") 171a created by the scanner concentration amendment processing 
section 169 based on the concentration of the patch pattern measured using the scanner 104, Density 
measurement table (henceforth "PCAL table") 171b created by the concentration amendment processing 
section 170 in an airline printer using the concentration value of the patch pattern measured in the density 
measurement section 173. It is alike, and it is based and the concentration amendment table of the composition 
created by the amendment table amendment processing section 168 so that it may be mentioned later is stored. 
And the concentration amendment processing section 167 performs concentration amendment using this 
concentration amendment table 171. 

[0027] Moreover, according to the life information detected in the drum life detection section 17Z, the SOAL 
table created as mentioned above is stored in the concentration amendment table 171 as a life table for every 
predetermined life information so that it may be later mentioned by the detail in drawing 5 . The drum life 
detection section 172 detects the printing number of sheets of a total as life information on the operating 
frequency of the photoconductor drum in printer engine 108, and a concrete target. And a drum life table is 
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stored for every predetermined range of the printing number of sheets detected as drum life A table 171c and 
drum life B table 171d, — drum life Z table 171z. For example, the drum life detection section 172 outputs the 
detecting signal to which grouping of the total printing number of sheets was carried out for every fixed number 
of sheets, one to 500 sheets were said as 00H, and it said 501 to 1000 sheets as 01 H. Thus, sequential storing 
of the drum life table according to the total printing number of sheets of a photoconductor drum when a 
calibration is performed by the printer will be carried out at the concentration amendment table 171 so that it 
may be later mentioned in drawing 5 . 

[0028] 164 shows the rendering section, performs rendering processing based on the object for 1 page stored in 
the object buffer 1 63, and changes it into the bit map used as the object for drawing Under the present 
circumstances, the dithering section 166 performs false halftone processing, and generates the bit map data of a 
multiple value according to the number of output gradation in printer engine. 1 65 shows a band buffer, stores the 
bit map generated in the rendering section 1 64, and sends out the bit map data according to the printing 
actuation in printer engine 108. 

[0029] Drawing 3 is the block diagram showing the detailed configuration of the image-processing section in the 
printer controller 1 13 of a color LBP 103. 

[0030] A different point from drawing 2 in this drawing is a point without the scanner concentration amendment 
processing section 169, and is a point of receiving to a receive buffer 161 and storing the drum life tables 171c 
and 171b of a color LBP 102, and — as SCAL table 171a of the concentration amendment table 171 according 
to the detection information on the same drum life detection section 172 as the thing of LBP102 through a 
network 100 in relation to this point Namely, although the calibration in LBP103 which is not equipped with a 
scanner is fundamentally performed with the operation gestalt of this invention based on the density 
measurement information from the density measurement section 1 73 As a SCAL table which is the calibration 
information acquired using the scanner in order to have raised the precision, a drum life table It acquires from 
LBP102 which created the table, and a PCAL table is created based on the density measurement information 
from the above-mentioned density measurement section 1 73 on the basis of this. The concentration amendment 
table which this created PCAL table and the acquired drum life table (SCAL table) compound by this, and is 
obtained can be made into what has a high precision. 

[0031] If the above point is removed, since it is the same as that of LBP102 shown in drawin g 2 , those 
explanation is omitted here. 

[0032] Drawin g_4 is a flow chart which shows the overall processing concerning printing in each color 102 and 
LBP 103 mentioned above. In addition, the control program which realizes processing shown in this drawing is 
stored in ROM1 10 as mentioned above, and it is performed by CPU109. 

[0033] In drawin g_4 , initialization of the printer status and initialization of a buffer are first performed as 
initialization processing of a color 102 and LBP 103 (step S401). Next, from a host computer 101, print data 
(printed information) are received (step S402), and it holds by the receive buffer 161 (step S403). And it judges 
whether ejection (step S404), next all data were taken out from the receive buffer 161 for a part for one batch, 
for example, the data for 1 page, (step S405). When it is judged that it has not ended at step S405, it judges 
whether data processing for 1 page was completed (step S406). 

[0034] It judges whether when it is judged that it has not ended at step S406, print data are color associated 
data, such as color information and a color image image, (step S407), and in being color associated data, it twists 
amendment of the concentration level about the print data which are the above-mentioned color associated 
data which used the concentration amendment table 171 by the concentration amendment processing section 
167 (step S408). And the object generation section 162 generates an object (step S409), it is stored in the 
object buffer 163 (step S410), and it returns to step S404. 

[0035] It judges whether on the other hand, when it is judged in step S407 that it is not color associated data, 
they are mask data, such as an alphabetic character and a graphic form, (step S41 1). in being mask data it 
creates the object of mask data (step S409), and it stores in the object buffer 163 (step S410), and returns to 
step S404. In step S41 1, when it is judged that they are not mask data, print-data processing is performed 
according to the class of data (step S412), and it returns to step S404. 

[0036] In step S406, when it judges that data processing for 1 page explained above was completed, based on 
the object held at the object buffer 163, printing processing which performs rendering processing (step S413), 
transmits a bitmapped image to printer engine 108, and prints on a form by the rendering section 164 is 
performed (step S414). Moreover, in step S405, when it is judged that all data were completed, this processing is 
ended. 
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[0037] Drawing^ is a flow chart which shows the outline of the processing concerning the calibration performed 
in the color LBP 102 equipped with the scanner. Namely, in addition to the calibration in equipment which used 
the medium imprint object, in this calibration, it carries out by combining the calibration using a scanner. It is the 
processing set up as a concentration amendment table which amended the PCAL table on the bas.s of creation 
of a SCAL table, and this SCAL table, and was compounded about these by this, and is the flow chart which 
shows the processing directly performed by the scanner concentration amendment processing section 169, the 
concentration amendment processing section 170 in an airline printer, and the amendment table amendment 
processing section 168. . , , lL inA 

[0038] In drawin g 5 , scanner concentration amendment (calibration) is first performed using the scanner 1U4 
connected to the color LBP 102 at step S501, and a SCAL table is created. This processing is explained to a 

detail by drawing 6 . _ 1f ._ t 

[0039] Next at step S502, the patch pattern which becomes a medium imprint object in a color LBP 1UV trom 
the patch of the concentration level of several points is formed, and it measures by the sensor in which the 
concentration was similarly prepared in LBP102. And the data of the input concentration level of several above- 
mentioned points at the time of forming these patches and the measurement concentration value corresponding 
to them are stored in predetermined memory. 

[0040] And in step S503, while taking out the data of the SCAL table created [ above-mentioned J step S501, 
the concentration level obtained at the above-mentioned step S502, and a measurement concentration value, a 
PCAL table is taken out. And at step S504, the amount of fluctuation of a PCAL table is calculated from the 
data of the above-mentioned concentration level and a measurement concentration value, and the content of 
the PCAL table is amended based on the above-mentioned SCAL table made into this and criteria so that the 
detail may be later mentioned in drawing 13 . It should have the linear property for the concentration amendment 
table which amends a SCAL table and a PCAL table and is obtained by this, and this is written in the 
concentration amendment table 171 (step S505). 

[0041] Next this processing judges whether they are the activation directions by the drum life detection section 
172 (step S506). That is, whenever it performs the time of power-source ON, predetermined number of sheets, 
or continuous predetermined time printing actuation, it is started, and also this processing is started when the 
range one to 500 sheets, 501 to 1000 sheets, and — which are the predetermined range which distinguishes the 
drum life table mentioned above about the total number of sheets which the drum life detection section 1 72 
detects changes. At step S506, when it judges that it is starting by the above-mentioned range having changed 
the detection information on this drum life detection section 172, it sets up as a drum life table corresponding to 
the range in which the detection signal of the drum life detection section 172 shows the SCAL table created by 
the above-mentioned processing, this is stored (step S507), and this processing is ended. On the other hand 
when it judges that it is not starting by the drum life detection section 172 at step S506, it ends, without setting 

up a drum life table. . , , 

[0042] Drawin g 6 is a flow chart which shows the detail of scanner concentration amendment processing ot the 
above-mentioned step S501, and is processing directly performed by the scanner concentration amendment 
processing section 169. . . 

[0043] In drawin g 6 , the patch pattern for scanner concentration amendment is first printed on a torm at step 
S601 it be drawing show an example of the patch pattern for scanner concentration amendment , drawin g_7 had 
a sufficient number to acquire the concentration property of concentration level over the input concentration 
level 0-255 for Y , M , C , and K each color of every of patch patterns , and it arrange the patch pattern of this 
concentration level in a different location further in order to abolish the error by the concentration unevenness 
which may be produce according to the printing position on a form . This patch pattern can be printed by the 
test print facility of the command from a host computer 101. or a color LBP 102. Next, the concentration value 
of each concentration level of the patch pattern printed at step S601 is measured using a scanner 104 (step 
S602) A measurement concentration value is amended by performing equalization processing to the 
measurement concentration value over this concentration level that the effect of the concentration unevenness 
on a form should be reduced (step S603), and performing the moving average further using the concentration 
value of the concentration level of order (step S604). And based on this amended measurement concentration 
value for every concentration level, a scanner concentration amendment table (henceforth a SCAL table ; on 
which the concentration property over input concentration level turns into a predetermined concentration 
property (linear characteristic) is created on the concentration amendment table 171 (step S605), and this 
processing is ended. 
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[0044] Drawin g 8 (a) is drawing showing an example of the relation between the concentration level at the time 
of printing a patch, and the density measurement value measured with a scanner in the calibration which used 
the above-mentioned scanner, and this drawing (b) is drawing showing typically the SCAL table amended based 
on the relation. 

[0045] In detail, the continuous line shown in drawing 8 (a) is a concentration property over the patch input 
concentration level which printed the patch pattern for scanner concentration amendment shown in drawing 7 , 
measured it with the scanner 104 by processing of step S601 to the step S604 shown in drawing 6 R> 6, and 
was obtained with the amendment measured value. That is, the fixed printing concentration property of the color 
LBP 102 at that time is shown. On the other hand, the broken line shown in drawing 8 (a) shows the 
predetermined concentration property which was defined beforehand and which is made into the object of a 
calibration, and has a linear characteristic with this operation gestalt. 

[0046] The continuous line shown in drawin g 8 (b) can make the concentration property in printing shown as the 
continuous line of drawing 8 (a) a linear characteristic as shown with the wavy line of drawing 8 a by showing the 
content of the SCAL table created actually, i.e., the relation of concentration conversion (amendment), and 
carrying out concentration amendment of the print data using this concentration amendment table. 
[0047] Drawing_9 is a flow chart which shows the outline of processing concerning the calibration performed in a 
color LBP 103. This processing is processing directly performed by the concentration amendment processing 
section 170 in an airline printer, and the amendment table amendment processing section 168. 
[0048] In drawin gj) , it is judged first whether this color LBP 103 performs concentration amendment processing 
(calibration) at step S901. namely, this concentration amendment processing — after [ from the time of power- 
source ON, and predetermined number of sheets, for example, power-source ON, ] 50-sheet printing — or 200 
sheets are printed — when the time amount for every predetermined time, for example, 30-minute progress, 
specified beforehand passes after printing which number of sheets [ whenever ] specified beforehand or, when 
environmental variations, such as humidity, become a predetermined value, it is started further whenever 
[ equipment internal temperature ]. 

[0049] it is the activation timing of concentration amendment processing at step S901, if it judges When it judges 
whether SCAL table 171a exists (step S902) and SCAL table 171a does not exist in the concentration 
amendment table 171 of a color LBP 103 Current drum life detection information is acquired from the drum life 
detection section 172 (step S903), and it searches for the color LBP 102 holding the drum life table 
corresponding to the range according to this information (step S904). 

[0050] That is, LBP102 searches for LBP102 which holds the group of a drum life table for every range of total 
printing number of sheets according to the total printing number of sheets, and holds the life table according to 
the above-mentioned life detection information, as mentioned above. Of course, although two or more LBP102 
holding such a life table may exist, in that case, priority is beforehand given, for example to LBP102, and it can 
acquire in the order. 

[0051] In addition, retrieval is judged from the delimiter stored in RAM1 11 of each printer as drum life table 
group maintenance printer identification information. As this drum life table maintenance printer identification 
information, the IP address of the color LBP in a network can also be used. At step S905, a drum life table is 
acquired from the drum life table maintenance printer for which it looked in step S904 in this way. 
[0052] Thus, with the operation gestalt of this invention, the drum life table as a SCAL table which is the result 
of being obtained using density measurement equipments, such as a scanner, with other airline printers in order 
to raise the precision of the calibration in the equipment also in the airline printer which is not equipped with the 
scanner is used as a table of criteria. 

[0053] Next, at steps S906-S909, like steps S502-S05 in drawin g 5 , while forming the patch pattern of the 
concentration level of several points in the medium imprint object in a color LBP 103, the concentration is 
measured using a sensor. And a PCAL table is amended based on the SCAL table which carried out [ above- 
mentioned ] acquisition with this, the synthetic concentration amendment table of a linear characteristic is 
created, it writes in the concentration amendment table 171, and this processing is ended. 

[0054] In step S902, in the drum life table as SCAL table 171a already incorporating and existing by ending in the 
concentration amendment table 171 of a color LBP 103, processing of steps S903-S905 is not performed, but it 
shifts to step S906. 

[0055] It goes to the installation part of the printer equipped with the scanner while printing the patch pattern in 
the form about the printer, and the above enables it to perform the thing using a scanner, and the calibration 
which is not so much inferior in precision to the comparatively frequent timing for every predetermined number 
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of sheets, even if it does not perform complicated actuation of performing the read. Moreover since the 
operating frequency of the photoconductor drum in LBP103 which uses it can make the drum life table as an 
acquired SCAL table the thing of near LBP102, it becomes possible [ having suited the acquired drum life table 
with the printing property at that time, and making precision of a calibration higher by this J. 
[0056] Drawing 10 is a flow chart which shows the processing which creates the PCAL table used as a criterion. 
That is although the amendment is performed to **** predetermined timing whenever a PCAL table carries out 
predetermined number-of-sheets printing as drawing 5 and drawing^ explained, this processing shows the 
processing which creates the PCAL table of the criterion which becomes the origin of it In addition, this 
processing is performed as initial processing in each printer. 

[0057] In drawing 10 . as first shown in drawing ,!! typically, the patch pattern 201 is formed in the > rned.um 
imprint object 202 (step S1001), and those concentration is measured by the sensor 203 (step SIOO^J. Here, as 
it is drawing having shown typically an example of the density measurement processing in an airline P™ter and <s 
shown in this drawing, drawing 1 1 forms the patch pattern 201 on the medium imprint object 202 for Y, M, C, and 
K each color of every about the halftone concentration level of three points in the range of the concentration 
level 0-255 and measures the concentration of each patch by the sensor 203. Let the patch pattern 201 be the 
patch pattern of the concentration level 30H, 60H, and 90H about Y, M, C, and K each color with th.s operation 

_0058]"ln addition, what explained formation and its measurement of the patch pattern explained above by 
drawing 5 and drawing 9 is performed similarly. 

[0059] next, the concentration value which was formed based on the concentration level of each above 
mentioned patch, and this, and was measured by the sensor — a receipt (step S1003) and step S — a PCAL 
table is created by 1004 and 1005. . . 

[0060] In a detail, the input concentration level value of the input concentration level shaft of dj^wmg_8 R> 8 W 
corresponding to the amendment concentration level value when making concentration level for forming each 
patch received above using a SCAL table into the amendment concentration level value of the amendment 
concentration level shaft in the conversion relation of the SCAL table and the relation specifically shown in 
drawing 8 (b) computes (step S1004). And while making this calculated input concentration level value into a 
criteria "concentration level value, it is set as the concentration amendment table 171, using relation of these 
criteria concentration level values and sensor reference values as PCAL table 171b by making the densrty 
measurement value by the sensor into a sensor reference value (step SI 005). 

[0061] An example of the sensor reference value set up by the above-mentioned processing is shown as 
(sunspot) in drawing 12 . That is, the PCAL table created determines that the relation of the criteria 
concentration level value and sensor reference value includes the inverse transformat.on relation of a SCAL 
table and thereby, as the relation of the sensor reference value over a criteria concentration level value shows 
the amendment table which compounds a SCAL table and a PCAL table and is obtained to dj^wmgJl , it can 
consider it as linear relation, so that it may be later mentioned by the detail in gVawingJ3 If it puts in another 
way, the high amendment table of precision will be amended by creating a PCAL table on the basis of a SCAL 

[0062] Drawing 13 is a flow chart in drawing 5 and drawin g 9 which explains the detail of amendment table 
amendmerrtprocessing of step S504 and step S908 especially, respectively, and shows the processing in a color 
102 and LBP 103 according to the amendment table amendment processing section 168 respectively directly. 
[0063] First, step S1301 compares the input concentration level value at the time of forming a patch from the 
concentration amendment processing section 170 in an airline printer, and the sensor reference value 
corresponding to the above-mentioned concentration level value in standard PCAL table 171b taken out from a 
receipt this sensor density measurement value, and the concentration amendment table 171 in the 
measurement concentration value by that sensor. And the amount of concentration fluctuation from the sensor 
reference value of a sensor density measurement value is computed by this comparison (step S130Z;. 
Furthermore, a concentration property when table conversion is performed by the concentration amendment 
table 171 based on this computed amount of concentration fluctuation is computed, and the PCAL table on the 
basis of a SCAL table is amended so that the transfer characteristic of the concentration amendment table 171 
by this composition may turn into a linear characteristic with a predetermined concentration property and th.s 
operation gestalt (step S1303). 

[0064] Drawing 14 (a) - (c) is drawing for explaining the above-mentioned table amendment processing 
concretely. 
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[0065] Drawing 14 (a) is drawing showing the relation between input concentration level and the measurement 
concentration value of the patch formed based on the data which changed this on the concentration amendment 
table 171. In this drawing, a broken line shows concentration ****** of the concentration amendment table 
obtained by composition when creating a standard PCAL table, and serves as a predetermined concentration 
property (linear characteristic). - on a broken line (black dot) shows a sensor reference value, and O on a 
continuous line (flake) shows sensor measured value. The concentration difference of sensor reference-value - 
and sensor measured-value O is the amount of concentration fluctuation. According to this amount of 
concentration fluctuation, the concentration property acquired by amendment on the concentration amendment 
table 171 at that time turns into a concentration property shown in the continuous line of drawing 14 (a). 
[0066] When a PCAL table is amended so that the concentration property shown as the continuous line of this 
drawing 14 (a) may turn into a predetermined concentration property (linear characteristic), the continuous line 
of drawing 14 (b) shows that content 

[0067] And the concentration amendment table by composition with a SCAL table and a PCAL table, namely, on 
the concentration amendment table which is changed using these two tables one by one and which is 
constituted as a thing Since the PCAL table shown as the continuous line of this drawing 14 (b) is an 
amendment table of the input concentration level amended on the SCAL table shown as the continuous line of 
drawing_8 (b) By compounding the SCAL table shown as the continuous line of the PCAL table shown as the 
continuous line of drawing 14 (b), and drawing 8 (b), amendment of the concentration amendment table by 
composition is performed, and the concentration amendment table shown as the continuous line of drawing 14 
(c) can be obtained eventually. 

[0068] In addition, the calibration performed to **** and predetermined timing whenever it carries out 
predetermined number-of-sheets printing in the color LBP 102 equipped with the scanner does not necessarily 
need to be accompanied by the processing which creates a SCAL table using a scanner as shown in drawin g 5 . 
Of course, you may be the calibration of only the processing which amends the PCAL table on the basis of the 
SCAL table which creates a patch within equipment, reads this by the sensor like the color LBP 103 which is not 
equipped with a scanner, and is stored based on this. 

[0069] (Other operation gestalten) Even if it applies this invention to the system which consists of two or more 
devices (for example, a host computer, an interface device, a reader, a printer, etc.) as mentioned above, it may 
be applied to the equipment which consists of one device (for example, a copying machine, facsimile apparatus) 
[0070] To moreover, the computer in the equipment connected with these various devices so that the function 
of the operation gestalt mentioned above might be realized and various kinds of devices might be operated, or a 
system The software program code of the processing shown in drawin g 4 , drawin g 5 , drawing 6 , drawing 9 , 
drawingj_0 , and drawin gjj. for realizing said operation gestalt function is supplied. What was carried out by 
operating said various devices according to the program in which the computer (CPU or MPU) of the system or 
equipment was stored is contained under the category of this invention. 

[0071] Moreover, the function of the operation gestalt which the program code of said software itself mentioned 
above in this case will be realized, and the storage which stored the means for supplying that program code itself 
and its program code to a computer, for example, this program code, constitutes this invention. 
[0072] As a storage which stores this program code, for example, a floppy (trademark) disk, a hard disk, an 
optical disk, a magneto-optic disk, CD-ROM, a magnetic tape, the memory card of a non-volatile, ROM, etc. can 
be used. 

[0073] Moreover, by performing the program code with which the computer was supplied, also when the function 
of the above-mentioned operation gestalt is not only realized, but the function of the above-mentioned 
operation gestalt is realized in collaboration with OS (operating system) to which the program code is working in 
a computer, or other application software, it cannot be overemphasized that this program code is contained in 
the operation gestalt of this invention. 

[0074] Also when the function of the operation gestalt which performed a part or all of processing that CPU with 
which the functional add-in board and a functional **** unit are equipped based on directions of the program 
code is actual, and mentioned above by the processing is realized after the program code furthermore supplied is 
stored in the memory with which the functional expansion unit connected to the functional add-in board and the 
computer of a computer is equipped, it cannot be overemphasized that it is contained in this invention 
[0075] 

[Effect of the Invention] From the 1st airline printer which holds the 1st data-conversion data used as criteria 
according to this invention as explained above The 1st data-conversion data corresponding to the operating 
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frequency of the 2nd airline printer concerning a calibration are acquired. Since the 2nd data-conversion data is 
amended and the calibration of the 2nd airline printer concerned is performed so that data conversion by the 1st 
data-conversion data of the criteria and the 2nd data-conversion data acquired in the 2nd airline printer 
concerning a calibration may serve as the predetermined transfer characteristic While being able to amend the 
2nd data-conversion data on the basis of it even if it does not hold the 1st data-conversion data with a high 
comparison precision as a thing of the equipment proper so that the 2nd airline printer may serve as criteria for 
example The acquired 1st data-conversion data become what suited with the printing property of the 2nd a.rline 
printer at that time, and can make precision of the above-mentioned amendment higher. 
[0076] Consequently, in the image processing system constituted by connecting two or more airline printers 
including the airline printer which is not equipped with density measurement equipments, such as a scanner, it 
becomes possible to perform the calibration of high degree of accuracy irrespective of the difference among 
those operating frequency also in which airline printer. 
[0077] 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1 ] It is the block diagram showing the configuration of the image processing system concerning 1 
operation gestalt of this invention. 

[Drawing 2] It is the block diagram showing the detailed configuration of the image-processing section 106 in the 
color LBP 102 shown in drawing 1 . 

[D rawin g 3] It is the block diagram showing the detailed configuration of the image— processing section in the 
printer controller 113 of the color LBP 103 shown in drawing 1 . 

[Drawing 4] It is the flow chart which shows the overall processing concerning printing in each above-mentioned 
color 102 and LBP 103. 

[ Drawing 5] It is the flow chart which shows the outline of the processing concerning the calibration performed 
in a color LBP 102. 

[Drawin gjj] It is the flow chart which shows the detail of scanner concentration amendment processing of step 
S501 in processing of drawin g 5 . 

[ Drawin g^] It is drawing showing an example of the patch pattern for scanner concentration amendment used by 
the processing shown in drawing 6 . 

[Drawingjj] (a) is drawing showing an example of the relation between the concentration level at the time of 
printing a patch, and the density measurement value measured with a scanner in the calibration using the 
scanner shown in drawing_6 , and (b) is drawing showing typically the SCAL table amended based on the relation. 

[Drawin g lt is the flow chart which shows the outline of processing concerning the calibration performed in a 
color LBP 103. 

[ Drawing 10 ] It is the flow chart which shows the processing which creates the PCAL table used as a criterion. 
[Drawin g_M] It is drawing having shown typically an example of the density measurement processing in an airline 
printer. 

[ Drawin gjj] It is drawing showing the property of the concentration amendment table by composition with the 
SCAL table which goes away having created the PCAL table of the criterion shown in drawin g 10 . 
[Drawin gJ3] It is the flow chart in drawin g^ and drawin g 9 which explains the detail of amendment table 
amendment processing of step S504 and step S908 especially, respectively. 

[ Drawin gjU] (a) - (c) is drawing for explaining the above-mentioned table amendment processing concretely. 
[Description of Notations] 

100 Network 

101 Host Computer 

102 103 Color laser beam printer (color LBP) 

104 Scanner 

105 112 Network interface (network I/F) 

106 Image-Processing Section 

107 Control Section 

108 114 Printer engine 

109 Arithmetic and Program Control (CPU) 

110 Read-only Memory (ROM) 

1 1 1 Random Access Memory (RAM) 
113 Printer Controller 
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161 Receive Buffer 

1 62 Object Generation Section 

163 Object Buffer 

164 Rendering Section 

165 Band Buffer 

1 66 Dithering Section 

167 Concentration Amendment Processing Section 

168 Amendment Table Amendment Processing Section 

169 Scanner Concentration Amendment Processing Section 

170 Concentration Amendment Processing Section in Airline Printer 

171 Concentration Amendment Table 
171a SCAL table 

171b PCAL table 

171c f 171d Drum life table 

1 72 Drum Life Detection Section 

1 73 Density Measurement Section 

201 Patch Pattern 

202 Medium Imprint Object 

203 Sensor 



[Translation done.] 
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[SIS] **Y^fc£©**M:£»««:«*.-0*ftv* 
EP«SS«**tr««©W*ISS«Sr«M*b-C«I^S*L*iif 

ALT 1 — yyu*s#ft-r**»5*»Sr2W»fL (S 9 0 2) . 
SCALf-/y«ft LfcV K5 
to»*»e>3WE©K5A***»«#*ft#U (S9 0 

3) . r<Dtt&|rj£Cfc©HK**JSL£: Kt^At- 
^5rft#t5*7-LBP 1 0 2*«t5 (S9 0 

4) . -t lt, mm ^ nin K7A^f-y^^!) 

^^A^, K7^f- ^/HSrftWi-* (S9 0 
tetf>f$«0g«« K7A#Af-7'/i-?rSipcOSCALT 
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_|~S906 



}~S907 



J-8908 



I 



amiiEf-^ntia» 



T-8909 
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1 

[#3flf*»*&H] 

[if** 1 ] m%KDmmmm* i ®£.i~ wgga* 

U tt**c<0BHW£(ia*, PMfc*HBK:«5Br 
—9 S:, a»PP»lSHl«)ai»l ! NH4t=»^**"CS«iHi»l 

g«^>«ffl«* r t k&w vtcm 1 wfPffiyys« t , mg 

awBJ&2SiJWKWw:i8v*-<\ a^fnwi^e<o^ffl««Sr 10 

# s -art s as*?*— * * » 
KSi^i 1 7*— 9 &wf— 9 1 tfria&tfcT*— 9 # 

L fcfg 2 f- * gc&T*- # t \z X 3 * 
?riEttS^l2WBiJglro*t!)^^->3>^ 20 

[»**2] ffigaffMSItlttt, epWJ0>fc*©«j*i: L 
fcrotfc5w i £#$ti ** 1 
[if** 3] i»Emr-*«*7*-*l:*MB*2 7* 

£ 5 «*-e*> -art &4tm t -rs if ** 1 s fci* 2 kie 

«(0iif^Sv'^7 1 A o 30 
[if**4] ttME3rJ£0>7 , *-*«*tt, WJ^'-^t- 

[111**5] MESSi^-***^-*!*. SttJBi 
PPM U y ^■©»*fr»**3eH«trtWt b"C# & 

[if**6] MIEmi*5<fct>'^2 WJS£«»4h7— <fe 
tr»J*U Rht- «Srffl«»=*s^U-CEP»IS:1f*5» 40 
iffo^ MfE® 2 x - ^ 3E&7*- * 14 . 3lMISl*fc 

** 5 |riE«WilJ^*Q ! av'^7 L A 0 
[if** 7] ftfjfE*tiE#Jt&l4, 8ME*2IWWiS«fc*5 

C £ i: 511** 1 #v * b 6 rovi*n*4wfEifero 
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i: -T 5 If** 8 KlE*t<*> WflM&S x A. 

[it** 9] iwri&tfjE^att, msijfE^-ics^v nxstt 

IE® 1 WMSSBSrWS'J-f* - £ -T6if ** 1 ft 

V>b 8 (DV 

[»** 1 0 ] WE«9J«*tt» K*Stt 
[ft** 1 l ] ttftroPPMiSBSr+BEfc^-* 

2 <n¥—*W&T—**:W'% 2 fPSUggwTOJ 
bfc^ 2 y 5 -^^^-^ 1 1' <£ Sv'-^ 

zffiiE bx 2 Pn»U3g@ro y y u— *s a ^ 

[If** 12] ffiflBEPMSfftt. NiWJrofcfewfflf^i 

<D®imM&^&t>Z> h<Dr-ibZ> Z t i-TSif** 
1 llc|5t©=Srt!)^i^— >3>*ft. 

[^**i3] mfc%\*f-9W»rf--9 twiam2 

(ciS^mr-fe-Sr i:Sr#Si[i-rsii**l l^fclil 

[if**i4] mffl\i£<»7 mw-9 

*1 l^CV>bl 3<OV^tL*»t-iE«cCO*^ y >a 
[if**15] StrlB*!^-***^-^!*. Stt* 

bnfcfe*»::*-3v^-C»Sr. «t «r#«t "TSif ** 1 4 
(-IE«<o^^ y yv- >3 

lit**i6] nine* i*J:t«iS2 WJ^«i4h 7— 



3 

[lf#JSl8] S5IH«IE^7 L ^7'li. IfFfE-feV-^oS 10 
«iffl£Jc:« 5 ir ^-^Sipffi i: SSHr ViHc J; 5 Steffi i: 

[if 1 9 ] AfFf2*f IE* 7- y ^r*» f&SiJfE^Kfi^ 
^^xmUWi\^mW*ffi$\-tZ>Z.b*<i&WLb-tZ>m* 

[fit*>S20] fifrfES6SiJ«^li, *y b7-?\Z&V 
Z&R)m'&W.<0*v Yy — 9TY\s7s-Q&>Z>^k*:%f'& 20 

[1*92 1] ItSMS^BJ-^^-frS^aroT'n 

is* : r~J*\z}otf V t'u— -> 3 ^jgtrfcoT, 
M§E»2TOJS«lc:tJV^T. ^^WJ^«(D^^aSr 
&*B U 

flfJfESg 2 fWJ££«K*5<, ^> BfJlEi?r5ecD-r-*^g|<Dfc 
2 cox-^&-r-^ 2 6iJBiJ3£«<£>epJBiJ 

to-tzmmmmzttfc vtzm i x-^&x-* 

t#¥^5^#bfc^2x-^^7 :? -^i:(c < tS^-^ 40 
*»^gf 5gw^&4#t£ i: # 5 J; 9 SKJg 2 x - * 

[ m#ig 2 2 ] ftSJSlKi dUff £ -fr 5 il© 77- a 
^5 ^ SrfSig Lfef21t^-efc o T , 

t"— ^^<Ofc«>cDS^i:*-5^ 1 <7>x— ^}&x— * 
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t©t LTi*«fL/jJV>^2oSJJ80^Bi:Sr^tfSi&ft!.g 

«><75® 2 <d^t- $ ^m^— 2 wwmm.<»f$m 
*pi-s{6ffl««^^ l/csji i x-*^&x-* 

^m^^W^^tt t ft 5 ± 9 2 X-^^X 

-**miEvxm®i%i2fQwmw.<»*'r9 — ->3V 

[000 1] 
[0 0 0 2] 

tr-A^-yv-^ («t fLBPj tv^p) /iifwm^^ 
<Dftm-&&&\zm±z-&z,&m<D—'Dkt£'3x\^z 0 $ 

blC, hayifa- ^^y V^WH^^gB-efc 
§ n V K a - -7 if WStt^ki- «t (? ^7 7 

^^b-f, *7-iB^SrRl«iJnTtg/j:^y v^fclPSL-o 

[0003] itie,c>yy ^^^cifr-ji, si 

mimti^-Rmmizmoxntto ohizmtiztizm&n 

ffl<7>iib^$com±\z&m-tZh<nxibZ< > - (75 

mftmtm*-s;#>xmw.T%xm&m&3bz>(Dfr-f8t#)x 

z t \ fsm z h± c z z b \zt£ s„ 
[0 0 0 4] z.<o£ot£m&<nmk\i. CTxli. M&B 



( 

5 

ffl*W4©»ktt«^*K**»#«>t>«>-Ctt*<» -f 
[0 0 0 5] «±«3J:5 4^*^Sr»«i-Sfcit)»-» W 

[0 0 0 6] «-7-^H**roPPMSSWrj3tt«'Sf-v!i^ 
U-i/ 3 ^©-»MH:, BfrJStMftfc t < tt9rJfcl*M0>l? 

lHc<fcoT^4xb^;y?-©ffiS$y££fT&v\ -£©8056 

[0007] $e>t-s rwift^ffton^+ty^ 
Srfflv^fc^Y y y^—^a^&WRi-rz ii<Dhtnbnx 

S 0 ft*j, ^<n&m~i.Z>te$LWE 1 r---7M±. 
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y ^ a i o x -t w^-ft:(-*tJE£:-t--5 

[0 0 0 8] 

[*9JjJ**W*LJ:5£-t-3R«l 1S&© 

WJ^e^-y he— tzfri.xmffl.-rzm&fam^x 

fitli, EpaiSS«IH-C±IE«>.fc 
v<o#:£<7)ii^ ir J; o T * wffigEJr^ 5 5 

<@^<7?^B-e=3f--y y 7"W- >3 V/5SfT&:b>nfct Lt 
10 t> s ^ro^Si: VX<DWmtht> ! &te.\zit1i&tib*%ti:m\>* 

o, tn&mz&mt vxmwftn<D* 

[0 0 0 9] £ftte#U 0>J;tli> *xhay^-^ 
20 ±^*3V^T=^-Y y i/a ^(Dtc^XDT^ V tr— > a 

^-futf=7J*.-&lgM£ J £X*rX y Zfu— v-s W£gS:b5 

9, ±1E* SMI*, ft vvT'y y^wSii/iSM 

It.-?*) y^^S^ttTV^^^-e^Sib-C^Srff 

5o SP J lw^^^^-Srffltx^v^*<D7'y v^^T{c*3 
v^r±IEwJ: 5^^-^ y ^w— ->3 v-Srft'i 5#-&l- 

[0 0 10] Sblr, ^rA*«figt5/!) ><5"tCif 

b-C, r.©ttffl«l*!SS»*5^i:^±o-CEP*JWtt*«tfc 
i 5 ^ * 1 1- Srffl v btvfcSip 1 1£ Z> M&miE^ 

^(ommy'-y^m^^wmmt <r>mx^mmx<o 

tt& *{ST $ * 5 w i |c ft So 
[0 0 1 1] EA±«>IHflJ«Sr»tB-f*fc»K 

50 ^«^©»««3e*«Srfll*.'CV^iV^PP*lj»l»Sr^tria 
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7 8 
&<D EPJBfl^e & Si^ b T«fi£ £ ;h, -5 Bi&fciJS *s*=rMZ X £ *t ^ 2 r"— 9^^—9k\zi.^=f—^^^ 

w*VMrft*?P>-rssfitgc9*-\' ^SrHfrr 5r«iELT^^2PpJ5iJ^gw^r-v- y yu--> 3 ^SrH 

[0 0 12] fcroir LTffi^LTV^<T{ )> ^ixSrS^i LfcgT2 

[SJS£#fc-r5*:i6<03MS:] -£tDfc«>K, #$§9§T- 7 t -9&&7 r -9<DmiE*'fjt£oZ.k&XZZ>kkh 

m&<Dtzitoff>&mbti:Zmi <r>?—9mBkf ! —9*, a 10 tf>*jttf£<fc«?ii5<1--5^<k;JST-£.5. 

^m&mmcommmzm^ ^r^mmm^m [0015] 

vx&ft^t£\,^m2(Dwm$imb*'£tfm&ti! ! m^xT [0 0 1 6] &*3, &,r<ommr^ *^?r6o 0 d 

S*-CS#t5^f-^K»fSt, meiR 1 glgHS «^ifwEPJSU^B5r«i^bfeH^S->^7 i A|rjgffl-C- 

ftLfcgi -r— *«tim»u ^sfp^m 1 ^ 10017] (jsi w^jg^fli)iaii4, *&m<D-mffi. 

27-*%&7-* k\Z3lZ>y'-*&mmfe<D$t%k<& XbZ>. 

&kt£Z£ : >m&im27'-*£&y f —*&ffilEVX)!Z&i [0 0 1 8 J *2^gffie>Htt&8£'X7' ^14, h 

fc, Sr*Lfcr iSr#®.J:-r5„ 1 0 4 ?r(|^fc*7-L B P 1 0 2 (*7-/!) A) 

[00 13] ^WTOSBSrleSUC^-^Wg k, ^=3r-y7-*«tx:TV^iV^9-LBP 1 0 3(*7 

Stf^rtfifclftKU gng&roepfd^B;^ ■{fe&aicfli -y^J ^9B, C) £ds*s/ h?— 9 1 0 OSr^LSiS 

5grtrof-^fft(Dfc*roSiSi^5f l©f-^f $tl.T«^$n-5o m 1 T-14, LT 3 7 — L 

^-^S:, ^KPnaij^awsieij^tticm^-frTa^ 30 bp 1 0 3k&^£tix\,^t>K zvmmmmsm-i 

mmm<o^mmstz'kiz^^rzmi<Dmmm.k, z,rnzm^tt^^z. k^hh^>Ayx-h<o , *fc. 

Mfcvtzi>(okLx&&i,ti:\,*m2<D%}Mmmk$:-£te tix^xt> x\>\ z.<om^. wzm\± 

m&mmfXTMziortz^T'j^xs—is 3 ^mx$> j t<Dmm%t%-m , 9®>** j r y r? u--> a wB&t lt* 

ot. mnm2Qw>mm\z&\,>x, m&tpi&m&oiszm ^^■f-k^mizmmmmmmkvxmm^iz.k^x 

7 f -^^ro7tfewE2»7 f -^^-r-^5:S^2 [ 0 0 1 9 ] m 1 K&^T, l o 0 14* > M7— * 

Afiisffiffl^ar^xxi/^^-rs^ffl* ^Aas&btvc**'?, 1 ob 3 s ^Tt £ k-<n>mmmti.9- 

mzftfc\stz%\?—9 7 £Wr — 9*:fy%\^, &&m<0 40 -7'^ffll 1 tTCP/I p§«7*o h^HCi!), S 

£ 1 =f~9^Wf—9 k^U&®^-9m§^W<.1*Wb )^$ix5#§$fi^-= y httSwAMSftS-^-^lKS* 

LfcSg2x-*^&x-*<kK4;5x-*^&/JSm5etf> ff<f9:H5-e#5„ 1 O 111*7, hayta-^^ 

xm&%2fpmmm.co** vy^-^a^zmfi-rz. EPJBij^ssrn^^fc^wwj^srTjv-LBP 1 

^^•yT'SrWtfcr tS:iRF®i:i-5. 0 2*3«tU? 1 0 3— iHS, 1 0 2. 1 0 314759-LB 

[0014] u_k<Dffif8.\z xixts. mmtftzmi?- p&^l. \^irfti>mm<Dmm*%-rz>h(oxtbz> 0 1 

9£&^-9$:&ft-tz>mif%Rmm.frt3, ^-^y^u- 0 4{4^^-^-t-T'fc»3, m^(omm^(omwi<orf^o 
-^ a >iz&zm2w®mw<DGimMmzttfci,tz%i ia^ti/7'i/-> 3 v(*^i^#t:-i4. 

f— 9 k ^-^ y ^U--> 3 >^#>-5^2fnJ5iJ^fi^*3V> 50 :i*!f#5, 



( 

9 

[0 0 2 0] 1 0445««Snfe*5-LBP 

102 ^ft, mi&t&mn i o eiaxxfumu 107 tm 

h!7 — *I/Fj tt>V^5) 10 5lr^fC*yH7- 
[00 2 1] pHfe&9SB 106 "Cft, jg^l^yu 

ifttfiBuean 73ft, mi i»c-c#3esn*J:5 

£n£4><^£rlltJ*i<t L, 

[0 0 2 2] mmUl 0 7ft, 
fls«r««-r*fcW'C*9, CttftCPU 1 0 9^rom 

l l Ot**SftftM»^^?Ai l o a MotS 
ffffil 0 7 fc*«*M*>¥WK *«P*rffft5M«t** 
36«i-S^i^J:9 FTIBt**. RAMI lift 

CPU109 Ifi&mm&ffft 9 tz.tbCD'r — ? 

[0 0 2 3] — — LB P 10 3ft. \^X±.<Dtf^ 
-LB P 1 0 2<nffif&km*fft\zmm<Dffi&X*3b*), H 
ttJ&SlSB 1 0 6, &JPS51 0 7. CPU 1 0 9, ROM 
110, RAMI 1 1, «S$J*£B1 7 3^r^tf^y V 
3?3yhP-7l 1 3£;/y i/^-^^v^l 1 4?rtl 
TflffifcSit, *y M7 — * I/Fll 2^tt^-7 h 
17-* 1 0 Oi»«£*Vtl^o t£oT, ^7-LBP 

[0 0 2 4] 02tt, ^77-LBP10 2l:^lt5Bt 

[0 0 2 5] liDEK^lv-c, 16 1ftSlf^y7r^ 
U *y M7— ^Sr^LTA^Stb^PPBlHS^Sr^i" 
5o 1 6 2ft*7*J=.9 h^8BS:*L, -LiE<7}<£ 51- 
hra^t: 0 ^-^ 10 1 ^&A*Six5PP*J««"e& 

9 h^j&SU 6 2ia^»l:J;oi: 
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^tfi&^ft, SSMlB&SgU 6 7ft, ztibnmUlr 

[00 2 6] J: 9 P^twft, aflMfBEy— r/A' l 7 l 
ft, ^f!)yu->3yiaot, ^^rttl045rffl 

io itttiE^easi 6 9Kct 9ffr£$n5***^»*wiE 

T—Z/^ (UT rsCALf-^J £1^5) 17 1a 
7 3-C!lfU/^yf/^-^*aE 

Sft5»*»*f-^ (WT rpcALf-^j £ 
v>5) l 7 1 bt. ^*<5*, ^JfiSixSi^twISjET 1 
— ^wMjEiaaifB 1 6 8^J:9^Six5^fiS;co»«M 
lE^r-^/uSrt&^-r-So ^Erb-C, jftftttjEJaaSB 1 6 7 
ft, r^»«*fijEx— 7 1 £fflV^T«*HtIE<H7 

20 [0 02 7lSt «**|jEy-^H 7 1 Mft, B5 
UiT^faUi&aEStbSJ:?^ K9A*A«*P«1 7 2 

s c a l T-y^zmitcomfiiffi n r t ic^^-y^ 

yv?yi0 8(:^t^*K7^fflIS, JMfcft^ 

rTt^, K^fSHftAx— y^l 7 1 c , K7A«AB 
X-^H 7 1 d, K7A*^Z7^/H 7 1 z 
30 RtM^So K5^«*«»»17 2 

ft, ii*WJMtt«fc-ft^tt««^^u-^b"Cl- 
5 0 0tf^ft0 0H, 501-1000ttftft01 

r^H7 1i:ft ia5KT«Sfe£*L* £ 5i-, ^r^ 

[oo2 8] i 6 4ftu^y v^gssr^u ty^x 

* F/<5/7r i 6 a^jfrt^nfci^— ^^>^^* 

5 try h^y^lUCiM-ft. x>f IfMSSBl 6 

6ft, »(H*mPtoaSr«*v\ ^J^x^yKJB 

^-r^, 0 i6 5»/<yK/^77fc*u w>-^y>i/ 

86 1 6 h-^^teSiflU ^!Jv^ 

[0 0 2 9] 03ft, ^7^ — LB P 1 0 3(0^]) ^ 

so t7p y ^ia-efo5o 
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[0 0 3 0] [^IE!lc::fc^-Cg!2 
»«*f jE&SSB 1 6 9*Mttt\K-C2>9, rco^Cic 
HabT^> h C7- 9 l 0 0^Lt^7-LB P 1 0 
2WK7^f-y/H7 1c, 171b, — ; Sr. L 
B P l 0 2<Dh<Dtmm<o K9A#At**lSBl 7 2co}£ 
*rt»«fctt*\ Sf8^>7r l 6 l l:§(Hl, ?8«*SjE 
r-y;H 7 1 OSCALr-^H 7 1 a <t ttM 

*-*-«r«x.*l*L B P 1 0 3(d^*t-5^-Y U v'g 

s*^icsssi^gB i 7 zfrtztomem'&titmz. 10 

AL7- y^i: LT K?^#Af- t/a-St, tOr-y 
T±f5g«ffifl^gl5l 7 3^fo^»«»ft*«fc»<5#P 

CALf-^tfPrtt5o zti\z£*> % :©Mtt 

[00 3 1 ] «±<*>j£«:Bfct*-CM\ 02lC/TtLBP 1 20 

[0 0 3 2] 0 4ft, ±iBLfc#^7^-LB P 10 2, 
1 0 3 i:*5lt5 WJl^^5^^toS^^t7 p - 

^ni/yi.ii x JiifiLfci 9 CROM 1 1 Oiwfe^^n 
■C*39, CPUi0 9l:J:^fTJWo 
[0 0 3 3] eUfcliSl^T, t«7-LBP 10 2, 

U7^s40 2) % §{1^7771 

6 1T^)?« (X77/S40 3) o ttt, 
S/77l6lHlftl*fl^, Witf, 1^-v^CD 
-r-*£&«9lilL U7s/ys404) , it^) 

5) o ^77^54 0 5tM*TLTW*l*£*J»rSftfc 

#rf-£ (^yZfS 4 0 6) o 
[0 0 3 4] ^7^/S4 0 6t^TUt^V^«Sf 40 

S4 0 7) , 6H87-^T*fc5i^l:|j:, SSMjE^ 
JgfflU 6 7\z£V&8tffi]ET-7sui 7 iSr^V^c, ± 
lEfeHiS^— * Trfe £ PWJ^— * Cot ^T^oiSS u-< 
/^4i3E*rft5 U75//S40 8) o ^LT, 

h£j£gU 6 2(w± D*^** KSr^L (^t 1 
'>^S40 9) , ^nSr^T/v^^ h/<>777l 63^ 
fe^tt U75//S4 10) , ^7s/7 p S404^M 
So 50 
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[0 0 3 5] — *\ JXx^S 4 O 7»d4oV^T, feHig 

**^~-*XthZ>i)^fr*^mL (^7^^84 1 
1) > ^^^^^T^5^^Cll^^^-r--^<7)^-y 
h£rfft£L (^x^S 4 0 9), t^^x^ h 
/<777 16 3^U U7»y/S4 10) , *x 
'7/S4 0 4— M5 0 ^7y/S4 1 1 C*dV>-C, 

jtSCTRiftl^— *«ta«rfrt* U7^/S4 1 2) , ^ 
7^/S 4 0 4HI§ o 
[0 0 3 6] ^y^S 4 0 6fc*3l*"C\ £X±t&WVfz_ 

1 ^-^^x-^«is^^t Lit t mm ufc & * 

Kg^^-cu^y >^8&i 6 4i:ioti/yy!) 
toSSrff^ U7y^S4 13) , lfyh-ry/'f^- 

o tp&mm&nff't z> (^x^s 4 1 4) 0 * 

fc, ^7s/yS4 0 5l:fc^t, ^X<Dv^ — ^# 5 $£T u 

[0 0 3 7] H5tt, ^^tt$:i^7-LBPl 
0 2 te^T^frSftS** y ^w— yicifcSJfi 

^3>-{)fttt74 5o :til:<t!) , S CALr-y^ 
^*5J:r/COSCAL7- ^Sr^2p^ l/:PCA 
L7- ^<^ttiESrfi : *V>, £/c, rnbicol^T^Jsg 
Sn^ftftMjE^-yyui: Lt^t-5^1T^ 9 > iff 
«lctt^*^^j»ft4ijE«i3a«fBl 6 9, W*J3gHrt»« 
MjE^SP 1 7 O^o^t/MiET 1 — yyUttiEtoSgS 16 8 

[0.0 3 8] . H5C*3t^-C. Si\ ^7yyS50 1t 
^7-LBP10 2CggJto^rttl 0 4£{£ffl 

lt * * -y -f-mmmiE y y > 3 ^) srt?^ v \ 

[003 9] #CC ^75/yS 5 0 2m 
P 1 0 2rt^^MlE^C»^»|Su^uo^y^ 

p i o 2rtfcK*tbnfctyt-Kiot«jlt«. * 

[0 0 4 0] tU, ^75/^S 5 0 3m^T, ±IS 
^77/S5 0 lff^^n/cSCALr-y/ui:, ±|2 

^s^s 5 o 2-e»?>ixfcai«U'</H:»*ai«tto 

7^— f&WLVm-fk ti>\z s PCALf-^SreiJffl 
i"o ^rLT, ^75//S504T% Ell 3 1wT^<£>f¥#ffl 

— ^^?>PCAL7- y/u^^tifiSr*^, wixtS* 
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